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Phototransduction is the process by which light captured by a visual pigment molecule in a photoreceptor cell generates an electrical response. It starts in the photoreceptors, either rod or cone cells, in the retina of the eye. Rod cells are the most sensitive ones and are involved in vision under dim light conditions. Excitation of the photosensitive protein rhodopsin starts a complex cascade of molecular events that includes isomerization of the rhodopsin chromophore, release of the chromophore, hydrolysis of the mediator cGMP, membrane polarization and protein phosphorylation, leading to generation of a nerve impulse. [1]


The rod outer segment (ROS) possesses a relatively simple composition, with few abundant proteins, and provides a rare case where spectroscopic information from a system as complex as a living cell can be translated into specific structural information and molecular events. In this work we show that by using synchrotron infrared spectromicroscopy it is possible to detect the secondary structure of the major protein components in the ROS of individual cells and to perform polarization studies of amide absorption bands, thus providing information on the orientation of protein components within the cell.


 


 [1] K. Palczewski, Vertebrate Phototransduction and the visual cycle, Academic Press 2000. 
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